Cryoprotectants Protect Lipopolysaccharide Molecules of the Outer Membrane of Escherichia coli B from Freeze-Damage.
Lipopolysaccharide (LPS) molecules of the outer membrane (OM) of Escherichia coli B were damaged by freezing and thawing as evidenced by lysozyme lysis of cells frozen in water and their inability to adsorb LPS-specific phages. Permeating cryoprotectants, i.e., glycerol and dimethylsulfoxide (DMSO), protected this damage effectively, as the frozen cells were resistant against lysis by lysozyme and were able to adsorb phages. In contrast, non-permeating cryoprotectants, i.e., polyvinylpyrrolidone (PVP) and dextran, protected LPS molecules so that frozen cells were resistant against the lytic effect of lysozyme but were not able to adsorb specific phages effectively. Although all four cryoprotectants protected cells against viability loss due to freezing, survival was much higher with glycerol and DMSO than with PVP and dextran. The non-permeating cryoprotectants likely formed a physical barrier around the cell surface, whereas the permeating cryoprotectants did not form such a barrier.